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© Polymeric composition for the absorption of proteinaceous fluids. 



@ A polymeric composition specifically adapted to absorb blood and other proteinaceous fluids and having 

repeating units, said polymeric composition comprising pendant neutralized carboxyl groups (salts) and pendant 

carboxyl groups. The polymeric composition is characterized in that the ratio of pendant. neutralized carboxyl , .... ^.t.,.*-, 

groups to pendant carboxyl groups is within the range of from about 1:9 to about 9:1 1. at least about 20 mole 

percent of the repeating units comprise a pendant neutralized carboxyl group or a pendant carboxyl group, and 

at least about 50 percent of the pendant neutralized carboxyl groups have been neutralized with a potassium or 

lithium base. 
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BACKGROUND OF THE INVENTION 
Field of the Invention 

5 The present invention relates to a polymeric composition which polymeric composition is specifically 
adapted to absorb liquids containing dissolved or suspended proteins such as blood and menses. 

Description of the Related Art X 

10 Water-sweiiable. generally water-insoluble polymeric materials are known to those skilled in the art. The 
use of such materials in personal care products such as diapers, feminine napkins, adult incontinent 
products and the like is similarly well known. As a general rule, such water-swellable. water-insoluble 
polymeric materials are described as being capable of being formed from a wide variety of materials over a 
wide range of operating conditions. Many of such polymeric materials are described as being suitable for 

rs use in personal care products designed to absorb both urine and proteinaceous fluids such as blood. 
Nonetheless, several references describe materials or products that are said to be particularly well adapted 
to absorb a specified type of body fluid. 

French Patent No. 2.602,985, published February 26, 1988, is directed to absorbent polymers applied to 
the absorption of blood or protein-containing liquids. The described absorbent polymers have a pronounced 

20 acid character and consist of 50-95 mole percent vinyl or acrylic acid. Reference to a polymer having 50-95 
mote percent acid means that a polymer formed from 100 percent acid monomer is 5 to 50 mole percent 
neutralized. For example, a homopolymer of acrylic acid may be formed and neutralized 5 to 50 percent, 
thus providing a polymer with an acid character and consisting of 50-95 mole percent of acrylic acid. The 
described absorbent polymers are said to be particularly well suited to absorb blood. 

25 U.S. Patent 4,693.713, issued September 15. 1987. to Chmelir et al.. is directed to absorbents for blood 
and serous body fluids. Described are mixtures of particles of a water-sweiiable, water-insoluble synthetic or 
natural polymer and an inorganic or organic water-soluble compound in the form of a pourable powder at 
normal temperatures. The pourable powder is said to be capable of accelerating the capillary flow of the 
blood through the mass of the particles. The mixtures are therefore said to be particularly suited for the 

30 absorption of blood and serous body fluids. 

U.S. Patent 4.055.184. issued October 25, 1977. is directed to an absorbent pad comprising a finely 
divided mixture of a hydrolyzed starch/poly aery lonitrile graft copolymer in acidic form and a nontoxic water- 
soluble basic material. The presence of the basic material is described as increasing the liquid absorption 
^ capacity of the pad. . T tr v ._ .„,. , ... vt , . . .... 

35 thus, it is seen that certain polymeric compositions or structures are known, which compositions or 
structures are described as being specifically tailored to improve their absorption of blood or urine. Prior art 
■ references directed specifically to blood-absorbing polymeric compositions have not concerned themselves 
with addressing the issue of improving the intrinsic rate of absorption of said polymers. Additionally, known 
references have not described how to achieve maximum capacity from a particular blood-absorbing 

40 polymeric composition. 

Summary of the Invention 

It is desirable to provide an absorbent polymeric composition, which composition is specifically adapted 
45 to absorb proteinaceous fluids such as blood, and which polymeric composition has an improved initial rate 
of absorption; thus rendering it particularly well suited for use in products such as feminine napkins, wound 
dressings and the like. Further, "it is desired to provide an absorbent polymeric composition specifically 
adapted to absorb proteinaceous fluids, which polymeric composition has an improved equilibrium capacity 
for the absorption of proteinaceous fluids such as blood, menses and polypeptide solutions, 
so it is further desired to provide an absorbent personal care product, such as a feminine napkin, which 
product contains an absorbent polymer specifically adapted to absorb proteinaceous fluids and having an 
improved initial rate of absorption, or an improved equilibrium capacity for the absorption of blood. 

These and other related goals are achieved in a blood-swellabie, generally blood-insoluble polymeric 
composition having repeating units, said polymeric composition comprising pendant neutralized carboxyl 
55 groups (salts) and pendant carboxyl groups. The polymeric composition is characterized in that the ratio of 
pendant neutralized carboxyl groups to pendant carboxyl groups is within the range of from about 1:9 to 
about 9:11. at least about 20 mole percent of the repeating units comprise a pendant neutralized carboxyl 
group or a pendant carboxyl group, and at least about 50 percent of the pendant neutralized carboxyl 
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qroups have bean neutralized with a potassium or lithium base. The polymeric compos.tion .s further 
characterized in that it has an improved 6-minute bovine blood absorption capacity or an improved 60- 
minute bovine Wood absorption capacity, when compared to blood-sweilable. generally blood-insoluble 
polymeric composition having the same composition but having a ratio of pendant neutralized c^rbo^ 
s groups to pendant carboxyl groups outside the range of from about 1 S to about 9:1 1 . or wherein at least 50 
percent of the pendant neutralized carboxyl groups have been neutralized with a sodium base. 

Brief Description of the Drawings 1 

10 Figure 1 is a graphic illustration of the data set forth in Table 1 . 

Figure 2 is a graphic illustration of certain data set forth in Table 2. 
Figure 3 is a graphic illustration of the data set forth in Table 3. 
Figure 4 is a graphic illustration of the data set for* in Table 4. 

is Detailed Description of the Preferred Embodiments 

The present invention is directed to a bWd-swellable. generally blood-insoluble polymeric composition. 
As used herein, a composition is considered to be blood-swellable and generally blood-insoluble when it is 
capable of absorbing at least about 10 grams of blood per gram of polymer and when it is ^stantially 
insoluble in blood. As used herein, reference to blood refers to bovine blood having a red blood eel 
hematocrit of 30 milliliters of red blood cells per 100 milliliters of whole blood and containing 4.8 I grams of 
ammonium oxalate. 3.2 grams of potassium oxalate, and 150 milliliters of an ^aqueous 0.9 we,ght percent 
sodium chloride solution per gallon of blood. While reference herein may be had to blood, it is to be 
understood that in the broader sense the present invention relates to polymeric compositions capable of 
absorbing liquids containing dissolved or suspended polypeptides such as proteins. 

Applicants have discovered that the blood absorption rate and capacity of certain polymenc composi- 
tions romprising pendant neutralized carboxyl groups and pendant carboxyl groups may be affected by at 
least three variables. The three variables found by the Applicants to affect the blood absorption propertes 
of such polymeric compositions are: (1) the relative hydrophilicity of the polymenc composition: (2) the 
relative acidity of the polymeric composition (concentration of carboxyl groups; and (3) the base (counter 
ion) employed to neutralize the carboxyl groups. 

The blood-swellable. generally blood-insoluble polymeric compositions of the present invention have 
repeating units. The polymeric composition comprises pendant neutralized carboxyl groups (salts) and 
pendant carboxyl groups. The polymeric composition is characterized in that the ratio of pendant neutral- 
ized carboxyl groups to pendant carboxyl groups is within the range of from about 1:9 to about 8:11. The- 
polymeric composition is further characterized in that at least about 20 mole percent of the repeating units 
comprise a pendant neutralized carboxyl group or a pendant carboxyl group, and at least about 50 percent 
of the pendant neutralized carboxyl groups have been neutralized with a potassium or hthmm base. Sucha 
polymeric composition has an improved 6-minute bovine blood absorption capacity or arrjm proved 60- 
minute bovine blood absorption capacity when compared to a blood-swellable. generally btood-.nsoluble 
polymeric composition having the same composition but having a ratio of pendant neu^zed carboxyl 
groups to pendant carboxyl groups outside the range of from about 1 :9 to about 9:1 1 . or wherein at least 50 
percent of the neutralized carboxyl groups have been neutralized with a sodium base. 

In one aspect. Applicants have discovered that a polymeric composition having a high blood absorption 
rate (as reflected by the 6-minute bovine blood absorption capacity) or a high blood absorption capacity (as 
reflected by the 60-minute bovine blood absorption capacity) is achieved by providing a generally acidic 
polymer (ratio of neutralized carboxyl groups to carboxyl groups from about 1:9 to about 9:11) in 
combination with employing a potassium or lithium base to neutralize the carboxyl groups wh.ch are 

" eU &!ernpiary of polymers suitable for use in the present invention are blood-swellable. generally blood- 
insoluble synthetic polymers having repeating units such as poly(carboxytic acids). poly(carboxyl.c acid 
anhydrides), copolymers of carboxylic acids or carboxylic acid anhydrides; and derivatives of natural 
polymers such as carboxymethylcellulose, carboxymethylstarch. and the like. 

The polymeric compositions according to the present invention comprise repeating units. At least about 
20 mole percent desirably at least about 50 mole percent, preferably at least about 90 mole percent and 
most preferably at least about 99 mole percent of said repeating units comprise a pendant neutralized 
carboxyl group or a pendant carboxyl group. Those skilled in the art will recognize that reference to 
"repeating units" refers to tire repeating moieties making up the backbone chain of the polymer. "Pendant" 
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describes moieties which are attached to. but not a part of. the backbone chain. 

The polymeric compositions of the present invention are desirably crosslinked. When the polymeric 
composition is a synthetic polymer, those skilled in the art will recognize that this crosslinking can to 
introduced by including a crosslinking agent in the monomer mixture from which the polymer is formed, 
s When the polymeric composition is a derivative of a natural polymer such as carboxymethytceHulose. those 
skilled in the art will recognize suitable means e.g.. heat-catalyzed crosslinking. of introducing a desired 
degree of crosslinking. 

Suitable crosslinking agents for use in forming synthetic polymers according to the present invents 
include, without limitation, organic compounds having two or more ethylenic groups copolymerizable with 

to the carboxyl group-containing monomer. Exemplary of suitable crosslinking agents include diacrylate or 
dimethacrylate of ethylene glycol; diethylene glycol; trimethyiene glycol; propylene glycol; 1. 4-butane diol; 
1.5-pentane diol; 1,6-hexana diol; neopentyl glycol; trimethytol propane; pentaerythritol; triacrylate or 
trimethacrylates of trimethytol propane and pentaerythritol; tetracrylates or tetramethacryiates of pentaeryth- 
ritol; N.N'-methytene-bis-acrylamide; N.N'-methylene-bis-methacrylamide: triallyl isocyanurate. and the like. 

is Other suitable crosslinking agents include multivalent cations or polycations such as dK tri-. and multi- 
valent cations of copper, calcium, aluminum, and the tike; and polycations such as an*adipic diethylene • 
tri amine pclyamide epichlorohydrin resin such as that commercially available from Hercules Incorporated. 
Wilmington. Delaware under the trade designation KymeneTM 557 (H). 

The crosslinking agent is present in the polymeric composition in an amount sufficient to cause a 

2Q desired degree of crosslinking. Generally, the crosslinking agent is present in an amount of from about 0.0 1 
to about 10.0 mote percent, preferably from about 0.1 to about 2.0 mole percent of the polymeric 
composition. 

Methods of forming the polymeric compositions according to the present invention are known to those 
skilled in the art and are suitable for use in the present invention. For example, the polymeric compositions 
25 can be formed from monomer mixtures comprising carboxyl group-containing monomers, or can be formed 
by modification of noncarboxyl group-containing polymers. Alternatively, the polymeric compositions can be 
derivatives of naturally occurring polymers such as starch or cellulose. 

The polymeric compositions of the present invention are characterized in that they have a ratio of 
pendant neutralized carboxyl groups to pendant carboxyl groups within the range of from about 1 :9 to about 
3D 9:11. preferably, within the range of from about 1:3 to about 9:11. At least 50 percent, preferably at least 
about 80 percent, and most preferably at least about 95 percent of the neutralized carboxyl groups have 
been neutralized with a potassium or lithium base (counter ion). 

Further, the polymeric compositions of the present invention are characterized in that they have a 6- 
^r^inute^boyine^ bipod absorption capacity. or v a^GVmjpute, bovine blood absorption capacity (determined as- .. .. ^ * w 
35 set forth below in connection with the examples) which is improved when compared to polymeric 
compositions having the same composition but having a ratio of pendant neutralized carboxyl groups to 
■ pendant carboxyl groups outside the range of from about 1:9 to about 9:11. or wherein at least 50 percent 
of the pendant neutralized carboxyl groups have been neutralized with a sodium base. It is preferred that 
both the 6-minute and eo-minute bovine blood absorption capacities be improved. For the purposes of this 
40 application, the 6 or 60-minute bovine blood absorption capacities for a composition according to the 
present invention will be considered to be improved when the capacities are at least about 10 percent, and 
preferably at least about 25 percent, greater than the capacities of the composition to which they are 
compared. 

As used herein, reference to the comparison of a polymeric composition according to the present 
45 invention and a polymeric composition having the same composition but having a ratio of neutralized 
carboxyl groups to carboxyl groups outside the range of from about 1 £ to about 9:1 1 . or wherein at least 50 
percent of the pendant neutralized carboxyl groups have been neutralized with a sodium base will refer to 
the comparison when the two different polymeric compositions are tested in the same sample of bovine 
blood, which sample is prepared as set forth below in connection with the examples, 
so it is preferred that the polymeric compositions of the present invention have a 6-minute bovine blood 
absorption capacity (determined as set forth below in connection with the examples) of at least about 14 
grams of absorbed blood per gram of polymeric composition (gram per gram), preferably at least about 20 
grams per gram and a 60-minute bovine blood absorption capacity (determined as set forth below in 
connection with the examples) of at least about 40 grams per gram, preferably at least about 50 grams per 
55 gram. 

In one preferred embodiment, the blood-swellable. generally blood-insoluble polymeric compositions of 
the present invention are crosslinked and comprise at least about 20 mole percent of a polymerized 
carboxyl group-containing monomer and a crosslinking agent. Exemplary of carboxyl group-containing 
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type initiators. initiated bv elevating the temperature of the mixture 

30 The polymerization of the soiuton may be . jutatod by e.e g^ e^,,,.. me temperature at 

containing the initiator or by using a «^^C tSS" C The exact temperatures at which 

2X& a SPr* SLe C nt t0 onle monomers chosen an. is .own to those 

formation neutralization procedure. It ,s to be un ^l^sre in the form of carboxy. group- 
invention may be neutralized either in the po ly^"* fo ™ or ^^J^, gr0U pK»ntaining monomers or 
containing monomers prior to ^™™*^eT*re SuStod bTcontacting with a basic 

polymerized carboxy I grour^ontaming ^J^^^^^on. Po^c compos 

« so.utJon capable of P™***!^^ have a degree of neutra.ization within 

^^herein. reference to the degree of neu^iza ^^^7^^^ 
<s originaily present on the carboxy. ^^^^^'tl^S^^ «■ «* 
to a potassium or lithium salt (pre- or P 08 ^™""™* ' ' T ^ference to ratio of pendant neutralized 
efere^e to the degree of neutralization . drtr* g^^SS^** wii. be used interchange- 
carboxy. groups to pendant carboxyl 0™^«to *£ZZiTZ» present invention is formed from a 
abiy. For example, when the ^^.^^^T^oZzLn of 25 moie percent is referring 

to a ratio of pendant neutralized carboxyi MB™up» w_ derivatization of a natural polymer e.g.. 
polymeric compositions of the present ^ n ^^^ groups to pendant carboxy. 

carboxymethy.cellutose. reference to a **£Z%Z£2« of 25 mole percent. 
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Ex amples 

,„ order to evaluate the Wood absorption characteristics of the polymeric compositions according to the 
present invention, the following standard test P"***"^ oxalate. 3.2 grams of 

Sood Preparation . To a one gallon ^collection J^S^^^STS^ solution 9 Bovine 
potassium oxalate, and 150 milliliters of an aqueous 0.9 'weight percent jnu 

Wood is then added to the vessel until the ^^^T^tole btoS Sthen determined 

are gently stirred to thoroughly m.x. The ^^^J^^^^^a^ to a value witHm the 
by centrifugation in a micro^ematocnt centnfuge. The red "JJ^'J^J ^ red blood cell fcount is 
range of from 29-31 mutators of red blood ^^^r^SJ^l^a solution. If the red 
greater than 31. it is adi ^ <f red blood cells. In either 

rrezr^^^ 

i^^l B S^7^-Ti"r^ ancf emp,oyed to ad.st the red 

blood cell count of the bovine ^f?^®;. . ^ ternVm e the absorption characteristics of polymeric ' 

The bovine blood thus prepared ,s employed ^^"^^^^ Dlood may vary due to 
compositions according to the present ' wentlo f n ^ ,n *^. ^aScular anTmal While absolute values of 
variations in a number of other *?*«™<*J£ ? Cerent bovines. the relative 

blood absorption rate and capacity may vary when tested m J£™° t jnvention may . for 

performance remains the same. Thus, a polymenc f cor ° ' ° ' * jn a flrst blood sampfe 

example, have a 6-minute bovine TSr^^^Z no. within the scope of 

and 10 grams per gram .n a second blood KTmay have a 6-minute bovine blood 

the present invention (used for companson as d^ussed above^ may ^ ^ 

absorption capacity of 11 grams per gram n the *« ^JLS! ortskte the scope of the present 
blood sample. Thus, even though the absolute value (1 ^^^XTdfL sample according to 
invention in the first blood sample may -be greater lf^^° Smpmyl J 9nX is still met 

ESS ^CSSi SSSi. ~ B *- -ve behavior On the 

s ^s^ ~ — — of a siven 

ZSn of Blood A*^ Capaot^ The p^,^^^ t^fiXSSSZ 

.JSSSTIFSlSi&i^W on US standard s.ze screen sue . *** ^^^^.^ of batw9ar , 

a, a pressure of 0.5 pounds per square <^^^ 

Corporation under the trade designation K-C-542 Berksh.re Heat ! ^J^^^J^ ^ sides . A 
cut Wo 3 inch by 6 inch strips, folded in ^ e ^™ s ° e *£ mtc ^mepoSh formed by the 
sample of 0.2 grams of the polymeric ""J? 1 ?"^ except it does not 

— - ^ of b,ood 

45 ^22. the absorption propels of the «»*«*«^ 

blood is placed in a large open-mouthed container ^d wam^ to 37 C ^^^^ shaken to 
The pouches containing the P«*^ C" 1 ^ 

evenly distribute the polymeric composition over ™J*™™^ ^ZZ^o a generally horizontal 
pouches are placed in a mesh holder deigned *° J^** ^£^?o XTwarmed bovine blood and 
orientation during its exposure to ^»»^j£^£ZZ£ pTrioVof time, the mesh holder is 
allowed to swell forthe ^^^^^^S^^Zb before the sample weight 
removed from the bovme ^^J^r^t catered by deducting the weight of the pouch prior to 

tst:sasss:-?s (as ~ d ,rom ,he 

S runs) from the weight o, the pouch after insertion into the bov,ne b ,o^ 
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capacity. , .„,,„„ vassa , is Dr0 vided. A 1000 milliliter resin flask havitjg four 

Example I- An aiHacketed polymenEaton vessel ,s inch jn outside diameter 

standaTaiipeFed 24/40 inlet ports .s ? r ^- J^V^l flas^is olaced Electric coils are present in the 
than the inside of a beaker mantle ^.^^^^^T^t insidS the resinous 
mantle to heat the air the liquid has reached a 

flask senses the temperature of the pr* a»nt th e«*L ^ ^ 

set point, a solenoid is actuated and a stre*nof_ » "T^,^ ™ ls , J serted a glass agitator shaft having 
resin flask out of the mantle. Into the central port of the M » nask ,s J" se ^ co^^Ul to a constant- 

Haas under the trade des.gnation 7^ *^ * ?*T^ n ^ To ^ res in flask is then added 0.5 
mixture of acrylic acid and the surfactant .s added to _*e resin flask Tome jg 

grams (0.0032 mole) N.^^" ^add St^^^^^f^^ reach 70 * C " 

dissolved in 10 grams of water. The initiator is added to th reactor when nn reactQr 

Within a few minutes, the reactor contents set ^ a mbbery ge^. ™»9* » ^° tete in a 

undisturbed for one by weight. The dry 

70 C convecfon oven ^^^J^^ZZ on US standard screens so that it passes through 



postneutratized to the desired degree. .. M ft desired mole percent of potassium 

The postneutralization process *™°™V U ^*^™™^± Ta S percent neutralization is 

J^S^^STt**. 1 -.«—». • 30-»«e expose » W»d « ».»». 
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TABLE 1 
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Absorbency (g/g) 
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♦Not an example of the present 


Invention 
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f™ 1 illustrates the data set forth in Table 1 in graphic form. As can be seen from reference to Table 
, ^^TSe^SScy in blood remains at about the same generally high level as the degree of 
1 and Figure \, me aDSO UB » „ a „^ nt t „ 4S oereenL At a deqree of neutralization above about 4S 
neutralization increases from 15 P^'V^ P J^L ^ ScJbency in a saline solution increases 

ZaTTlSzZ^T** contrary' when it is desired to absorb saline (which can in many ways be 

S2d on the carboxy. groups present in the carboxy. group^con.a.n.ng -onomers^ 
F-mole 2 A ^.lymeric composition is prepared as set forth in connection w,th Example 1 through the 
fi^^vStio and P^ to the post-formation neutralization process with the exception that 0.385 grams 

£S Lrfon is then neSralized to 30 or 75 mole percent with either lithium hydroxide, sod.um hydroxide 
ofXJum jSSStSSod absorption capacity is then determined at 6 minutes. 30 minutes and 60 

.mjnu^ _ , ..... . 



35 



40 



45 



SO 



ss 



8 



10-12-2004 



EP 0 456 136 A2 



TABLE 2 







Degree of 


Absorbency (g/g) 1 


Absorbency(g/m) 
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Saline 
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Na 


30* 


15 


-- 
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30 


23 
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_ _ 
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30 
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30 


Li 


75* 


42 


39 


3213 
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30 
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75* 


32 


33 
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60 


Na 


75* 


39 


36 


3452 


3186 


60 


Li 


75* 


43 


39 


3290 


2983 


60 


K 


75* 


35 


33 


3518 


3317 



*Not an example of the present invention 

1 Absorbency in grams of absorbed blood/saline per gram of polymer 

2 Absorbency in grams of absorbed blood/saline per mole of polymeric 
repeating unit 

Roure 2 graphically illustrates the blood absorbency data (gram per gram) set forth in Table 2 at a 
degree of neutralization of 30 percent. As can be seen from reference to Figure 2 and Table 2. the use of 
either lithium or potassium as the counter ion in neutralization of the polymeric composes according to 
the present invention produces compositions having an Improved blood absorption capacity (rate) for the 
tested time. With reference to Table 2. it is seen that, with respect to the absorpfon capacty .n a salme 
solution, varying the counter ion does not produce the same results to the same degree as with blood 
absorbency. Moreover, reference to Table 2 indicates that those compositions havmg a degree of 
neutralization of 30 percent have a relatively greater difference between the absolute values of blood 
absorption and saline absorption; while at a degree of neutralization of 75 percent, the d.fference between 
the absolute values of blood absorption and saline absorption appear to be relabvely smaller. Thus, the 
compositions of the present invention are again seen to be specifically adapted for the absorption of blood 

The preferred blood absorption properties achievable by carefully selecting the counter .on and 
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controllino the degree of neutralization has not heretofore been recognized. 

&lpte 3 border to determine the effect of choice of carboxyl grour^ontemmg monomer, an aoyl c 
^Sr-'i prepared as set forth in Example 1 except 0.270 grams (0.00175 mole) of MBA ,s 
™J2Z The aSJE TSd polymer is post-neutralized with potassium hydroxide to vary.ng degrees of 
^S^o^sS* TmSErfe add polymer is formed, again employing the process set forth ,n 
SSTTwi* ^e^tionSS Sms ofmethacrytic acid (0.5 mole) is substituted for the 36 grams 
Snl^'Jt^SdSlTB* grams (0.001 mote) MBA is employed- Moreover, an agonal 31 
SfTS iTS? Sed to keep 0» monomer concentration at 20 weight percent based or^total 
grams of water are ™ .. jd -K^er so produced is neutralized with potaSSium 

2 ftwT^lyme* al ?e. 30. and 60 minutes. The results of these tests are set forth ,n Table 3. 

TABLE 3 



so 



Degree of 
M^flr^lizatlon 

15 

30 

45 



6-Minute 30-M1nute 60-Minute 
Absorbency (g/g) Absorbency (g/g) Absorbency (g/g) 
AA HAA M M&. M_ BM 



15 
16 
17 



20 
21 
22 



37 
39 
43 



30 
29 
26 



48 
47 
51 



32 
30 
25 



2S 



AA = acrylic add 
MAA - methacrylic 



acid 



30 



AO 



45 



Figure 3 graphically illustrates the 6 and 6f>minute data set forth in Table 3. As car. be ^en from 
™ JZTta i Tabte 3 the optimum 30 and 60-minute blood absorption capacity occurs at a lower degree of 

a r^^orouD me methacrylic acid polymer is less hydrophilic than the acrylic aad polymer. Add.bonally 
l^S^XS^c^^l neater for the methacrylic acid ^.ymer tt^an for the a C ry.,c acd 

P ° ly SInpto 4 To determine the effectiveness of the relative hydrophilic nature of the crosslinking , agen t 
the Sltp^riment is performed. An acrylic acid polymeric composition is formed as set forth ,n 
Snnecton wim^xample 1 using 0.231 grams (0.0015 moles) methyleneb.sacrylam.de (MBA) as the 
^osSng agl T^e polymeric Composition so formed is divided into several portions. wh.ch portions are 
neSS to Sing degrees. Similarly, an acrylic acid polymeric composition is prepared as set forth « 
conSSS 1. with the exception that 0.144 grams (0.00049 moles of tr.methytol- 

DmSttacTSe is substituted as the crosslinking agent for the methy.enebU5acrylam.de derated .n 
S Tn» mmethy.olpropanetriacry.ate is less hydrophilic than the methylenebisacrylam,de emptoyed 
^s evidence^ the fact that the trimethy.o.propanetriacry.ate is re.atwety less water soluble 
tna^Te memylenebisacry.amide. The acrylic acid potymer composition formed employ.ng d^ethylol- 
SSaS^yST* ■ crosslinking agent is prepared and divided into severe, portions wh.ch porhons are 
SeSze^varying degrees. The blood absorption capacity of the different porfons ,s then determ.ned. 
The results of the blood absorbency testing are set forth tn Table 4. 
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20 



Degree of 
jjp.itfali ration 

IS 
30 
45 
75* 



6 Minute 30-Minute 60-Hinute 

AbsorbT^/?) Absorbency (g/g ) Absorbency (g/g) 



6 -Minute 

I 

TPT MM 



9 
19 
14 
16 



20 
24 
23 
24 



29 
44 
41 
40 



42 
47 
44 
39 



TPT. 
45 
56 
52 
47 



53 
5V 
51 
42 



25 iS 



30 



35 



40 



45 



SO 



55 



* Not an example of the present invention 
TPT = trimethylolpropanetriacrylate 
MBA = methyl enebisacryl amide 

?h„s. «Me It Is hypo****" «- <*" iSte oS*SS» «hat is ■»«»'• *»» »" examp ' 05 
system ™ih a balance ol hydroph, ic »d M V* « 'STSod is dependent on fh. degree of 
J that t» ability ot a gK« polyene |„ connection with Iho counter (on 

nautralteatlon ot the acid-groups presenl on «" ^^^£!L as Illustrated in the examples, the 
emptoyed to achieve the desired f^„tr«1. ^atST'crlactehstics ol such a polymeric 

is&zsszzz - ~ - ££2=??— - *- - > 

as well as in other Bulds. la ■W^**"' » t^sorptS STset forth her*. «. determine 
Accordingly, lor the purpose M ^""^XSrSn W rang, of from about .50 to about 

concentration of proteins, and the l.ke. ^, comprise an outer generally moisture- 

When used in a feminine napkm. the fem.n.ne s "J" » comp o S itions according to the present 
.mpermeab.e cover, an ^"^"0^ he STw^er X absorbent structure is iocated 
invention, and an inner l.ner adapted to contact the ston o» a ri for example> a film of 

between the inner Hner and the outer ""^JJ^^ yp^e or the like. The absorbent 
po.yethy.ene or PO*"P*«* • *^S*rSSS^1l^o^!!-ir be a mixture of ce.lu.osic fibers 

structure may compnse a matrix o fibers, J»a imc. ^ me|tblown flbers . 

and meltbtown synthetic fiber contammg from .abort Otoab«* 100 P^ ^ ^ py|p fluff ^ 

such as polyethylene or polypropylene fibers. The preterreo ' ^""'"f generally present in an 

syletJcTbers are present in th °f^lS^ M ^ Th ° 

amount of from about 1 to about 95 weight pe "ant based honl »M W n ^ 

Wood-swellable. generally Wood-insoluble potymark ^ m £*« on ^ £ weight per cent and may be 

striT- ur.iaM2.Tr-s s^ s^ a, 

sounbonded polyester or the tike. Patents 4.315,507 issued to 

^SS&XJSZZ 'ZXl^^ r^lc* paten* „a hereby 
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inco^rated by reference^ ^ q q{ mgny ^ 

invention as set forth in me following claims. 



Claims 



10 



A blood-sweilable generally blood-insoluble polymeric composition having repeating unit* said-poly- 



rs base. 



29 



ylic acids or carboxylic acid anhydrides, and derivatives of natural polymers. 
3. The polymeric composition according to claim 2 wherein said polymeric composition is poly(acry.ic 



acid). 



25 



30 



polymeric composition to which it is compared. 
VX' The Polymeric Composition according; to claim 1 wherein said polymeric composition is in the form of. 
non-agglomerated, solid particles. 

7 The Dolvmeric composition according to claim 6 wherein said polymeric particles have an average 
mimurcrSsScSna. dimension within the range of from about 150 to about 300 m.crons. 

8. The polymeric composition according to claim 1 wherein at least about BO percent of said pendant 
neu\rSzed carboxy. groups nave been neutralized with a potassmm or l.th.um base. 

9 The polymeric composition according to claim 8 wherein at least about 95 percent of said pendant 
n^trS carboxy. groups have been neutralized with a potassium or Mhum base. 

10. The polymeric composition according to claim 9 wherein the ratio of pendant neutralized carboxy. 
gmupsto pendant ca*oxy. groups is within the range of from about 1:3 to about 9:1 1. 

» 11. The polymeric composition according to claim 1 wherein said polymeric composition is crosslinked. 

12. The polymeric composition according to claim 1 wherein at least about SO mote percent of said 
l!!Z!£!ZZ compose a pendant neutralized carboxy. group or a pendant carboxy. group. 

ss 13. The polymeric composition according to claim 1 wherein at least about 90 mole percent of said 
.rTpeaK units comprise a pendant neutralized carboxyl group or a pendant carboxy. group. 

14. A blood-swellable. generally blood-insoluble polymeric composition having repeating units said poly- 



40 



45 
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meric composition comprising pendant neutralized carboxyl groups and pendant carboxyl groups 
cha^Sn that the ratio of pendant neutralized carboxyl groups to pendant carboxyl groups ,s 
wSne «nge of from about 1:3 to about 9:11. at least about 90 mole percent of the repeating units 
SmprisL a Sndant neutralized carboxyl group or a pendant carboxyl group, and at least about 80 
pTceni Tof thV pendant neutralized carboxyl groups have been neutralized with a potass,um or li«h.um 
base. 

15 The polymeric composition according to claim 14 wherein said polymeric composition is further 
ch^aSed in that it has a 6-minute bovine blood absorption capacity or a 60-minute bovine Wood 
tSSS^SX Ich is improved compared to a btood-swel.able. generaily W°od-lns^ble 
Po?mercomposLn having the same composition but having a ratio of pendant .neutraiized carboxy 
gToui to Sndant carboxyl groups outside the range of from about 1:9 to about 9:11 or wherein at 
least 50 percent of the neutralized carboxyl groups have been neutralized with a sodium base. 

16 A'blood-swellable. generally blood-insoluble polymeric composition comprising: 

' - at least about 20 mole percent of a polymerized carboxyl group-containing monomer; and 

a crosslinking agent, said polymeric composition being characterized in that it has a degree of 
nmitraSon within She range of from about 10 to about 45 mole percent of said carboxyl groups, and 
wherein at least 50 percent of the neutralized carboxyl groups have been neutralized with a potassium 
or lithium base. 

17. The polymeric composition according to claim 16 wherein said carboxyl group-containing <"°"^j* 
selected from the group consisting of olefmlcally unsaturated acids and aad anhydndes wh.ch contain 
at least one carbon-to-carbon double bond and the associated salt monomers. 

18. The polymeric composition according to claim 17 wherein said carboxyl group-containing monomer Is 

acrylic acid. 

19 The polymeric composition according to claim 16 wherein said polymeric composition has a 6-minute 
bovine blood absorption capacity or a 60-minute bovine blood absorption capacity wh.ch is improved 
compared to a blood-swellable. generally blood-insoluble polymeric composition havmg me same 
composition but having a degree of neutralization outside the range of from about 10 to about 45 jnole 
percent or wherein at least 50 percent of the neutralized carboxyl groups have been neutral.zed w.th a 
sodium base. 

20. The polymeric composition according to claim 19" wherein said polymeric composition has ^minute - 
or 60-minute bovine blood absorption capacity which is at least about 25 percent rugher than the 
polymeric composition to which it is compared. 

21. The polymeric composition according to claim 16 wherein said polymeric composition is in the form of 
non-agglomerated, solid particles. 

22 The polymeric composition according to claim 21 wherein said polymeric particles have an average 
" maximum cross-sectional dimension within the range of from about 150 to about 300 microns. 

23. The polymeric composition according to claim 16 wherein at least about 80 percent of said neutralized 
carboxyl groups have been neutralized with a potassium or lithium base. 

24. The polymeric composition according to claim 23 wherein at least about 95 percent of said neutralized 
> carboxyl groups have been neutralized with a potassium or lithium base. 

25 The polymeric composition according to claim 16 wherein said polymeric composition comprises at 
least about 50 mole percent of a polymerized carboxyl group-containing monomer. 

26. The polymeric composition according to claim 25 wherein said polymeric composition comprises at 
least about 90 mole percent of a polymerized carboxyl group-containing monomer. 

27. A blood-sweilable, generally blood-insoluble polymeric composition, said composition comprising: 

13 
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at least about SO mole percent o» a polymerized acrylic acid monomer and 

?2£S5*aO««t Sd polymeric composition being characterized in that it has a 6-mmute 
bovine" C absorption capacity ol at least about 14 grams per gram, a 60-m.nute bovne Wood 
SXtfon capacity o, at .east about 40 grams per gram, and a degree of neutral.zafon between about 
tbS Tabo^S mole percent of said carboxyl groups, wherein at .east about 80 percent of the 
neutralized carboxyl groups have been neutralized with a potassium or lithium base. 

28. An absorbent product for the absorption of proteinaceous body fluids, the product comprising: _ 
an outer moisture-impermeable coven 
(0 a body side liner superposed in facing relation to said outer cover and adapted to contact the sk.n 

° f a r^bsorbe J nt structure located therebetween, said absorbent structure comprising a blood-swel- 
lable. generally blood-insoluble polymeric composition compnsmg: 

at least about 20 mole percent of a polymerized carboxyl group-containing monomer, and 
,s a crosslinking agent said polymeric composition being characterized in that it has a degree of 

neut?aSaSn wit?in *e range of from about.™ to about 45 mote percent of said carboxyl groups, and 
TeS attest 50 percent of the neutralized carboxy. groups have been neutralized with a potassium 
or lithium base. 

20 29 The absorbent product according to claim 28 wherein said absorbent structure further comprises an 
absorbent matrix of fibers in which said polymeric composition is dispersed .n tho form of so!.d. non- 
agglomerated discrete particles. 

30. The absorbent product according to claim 28 wherein said absorbent matrix of fibers comprises a 
as mixture of cellulosic fibers and meltblown synthetic polymeric fibers. 

31. The absorbent product according to claim 28 wherein said carboxyl group-containing monomer is 
selected from the group consisting of acrylic acid, methacrylic acid, and m,xtures thereof. 

30 32. The absorbent product according to claim 31 wherein said carboxyl group-containing monomer is 

acrylic acid. 

33. The absorbent product according to claim 32 wherein said polymeric composition has a degree of 
neutralization within the range of from about 25 mole percent to about 45 mole percent. 

34 The absorbent product according to claim 28 wherein said polymeric composition has a B-minute 
bovine blood absorption capacity of at least about 14 grams per gram. 

35 The absorbent product according to claim 28 wherein said polymeric composition has a 60-minute 
bovine blood absorption capacity of at least about 40 grams per gram. 

36. The absorbent product according to claim 28 wherein said polymeric composition has a 6-minute 
bovine blood absorption capacity and a 60-minute bovine blood absorpfon capacity wh,ch are 
improved compared to a blood-swellabte. generally blood-insoluble polymenc compos.t.on having the 
s^rcomSsmon but having a degree of neutralization outside the range of from about lOtc .about 45 
mole percent of said carboxyl groups or wherein at least 50 percent of the neutral.zed carboxyl groups 
have been neutralized with a sodium base. 

37. The absorbent product according to claim 36 wherein said Polymeric composition has a 
bovine blood absorption capacity and a 60-minute bovine blood absorption capacity wh.ch are at least 
about 25 percent higher than the polymeric composition to which it is compared. 
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